Objective: To evaluate the contributions of familial factors, including parental diagnoses of alcoholism andlor antisocial personality disorder (ASPD), to the risk of developing various child psychiatric diagnoses. Method: Four hundred sixtythree children and their biological parents were interviewed with adult and child versions of the Semi-Structured Assessment for the Genetics of Alcoholism. Demographic and psychiatric data were compared across 3 groups of children on the basis of the presence of parental alcoholism and ASPD (no other parental diagnoses were examined).
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The association of parental alcoholism with the rates of actual child psychiatric disorders is less clear. Early studies of COAs found a positive increase in the rate of attention-deficit hyperactivity disorder (AOHO) (Earls et al., 1988; Goodwin, 1985; Goodwin et al., 1975; Stewart et al., 1980) and childhood conduct disorder (CD) or oppositional defiant disorder (ODD) (Earls et al., 1988; Merikangas et al., 1985; Steinhausen et al., 1984) , but more recent studies have not confirmed these nndings. Hill and Hruska (1992) examined the rates of psychopathology in 53 children from families with multigenerational alcoholism and compared them with rates in 42 children who had no nrst-degree relatives with a DSM-III diagnosis; the 2 groups did not differ in the rates of specific DSM-III diagnoses. Reich et al. (1993) found that the rates of DSM-III diagnoses of ODD, CD, overanxious disorder (OAO), and marijuana abuse significantly increased as the number of parents with alcohol dependence increased from 0 to 2 in a study of 123 children. Finally, Hill and Muka (1996) found that 38 adolescents with multiple family members with alcoholism were more likely to have a psychiatric diagnosis (but no specific diagnosis) than 38 matched adolescents from families without a history of alcoholism in firstand second-degree relatives.
The differences in published rates of child psychiatric disorders in COAs have 4 possible explanations. First, the increased rates of parental separation, decreased family income, and a dysfunctional parenting style (DPS) (Connolly et aI., 1993) have not been accounted for in studies of COAs . These factors by them selves are associated with higher rates of child psychopathology (Garm ezy and Masten, 1994; Patterson et al., 1989; Patterson and Stouthamer-Loeber, 1984) . Second, only a few studies have examined the possibility that the increased rate of childhood psychiatric disorders in COAs is due to a comorbid psychiatric diagnosis in the alcoholic parent or to psychiatric illness in the nonalcoholic spouse (Hill er al., 1977; Tubman, 1993) . Third, studies have frequently used restrictive subject groups (e.g., examining children of parents in treatment for alcoholism , or, conversely, examining children with specific psychiatric disorders followed by investigation of their parents for alcoholism) with relatively small sample sizes, limiting the ability to generalize findings (Connolly et al., 1993) . Fourth, studies have used relatively small sample sizes in comparison to the complex issues being explored.
The Collaborative Study on the Genetics of Alcoholism (COGA) is a National Institute on Alcohol Abuse and Alcoholism-funded study that is able to address these concerns. COGA is composed of 6 sites located at the State University of New York at Brooklyn, the University of Connecticut at Farmington, Indiana University in Indianapolis, Washington University in St. Louis, the University of Iowa in Iowa City, and the Univer sity of California at San Diego. Data collected for COGA are wide-ranging and for each participant include fam ily and demographic information, laboratory tests, and a semistructured psychiatr ic assessment.
The goal of this study was to use the COGA sample to assess whether the: risks for specific child psychiatric diagnoses were increased in COAs , and if so, to determine whether these increa ses were related to parental diagnoses of alcoholism and antisocial personality disorder (ASPD) and/or DPS and low socioeconomic status (SES).
METHOD
A description of the stu dy design and copies of all interview instruments were approved by th e institutional review boards at all 6 sites. Parents provided info rmed con sent and child ren yo unger th an 18 years of age provided informed assent for parti cipation in th e stu dy. 
Subjects
Three quarters of the children in thi s stu dy were from high-risk COGA families identified through the following criteria. First, an adult family member had to be in treatment for alcoholism. Second, according to the Semi-Stru ctured Assessment for the Genetics of Alcoholism (SSAGA) (Bucholz er al., 199 4) . th is individual was determi ned to have both a DSM-lll-R diagn osis of alcoh ol dependence and a Feighner diagno sis of definite alcoho lism (Feighner et al., 1972) . Third, this inde x per son gave perm ission to contact all his/her immediate and extended relatives, includ ing children. for enrollment into th e stu dy. The remaining children came from low-risk C O G A families whose parents were recruited from dental and fam ily practice clinics, businesses, churches, and driver's license renewal centers. The parents of these children were also interviewed with the SSAGA.T he presence or absence of any psychiatric disorder, including alcohol dependence, was not used to exclude low-risk families.
Indiv iduals in this study yo unger th an the age of 18 were interviewed using the Child Semi-Structured Assessment for the Genetics of Alcoholism (C-SSAGA). which closely follows the D iagnostic Interview for Children and Adolescents (Reich er al., 1982) and allows the identification of DSM-lll-R diagno ses. Three versio ns of the C-SSAGA exist: th e C-S SAGA-C for ch ildren aged 7 to 12 years, the C-SSAG A-A for children aged 13 to 17 years (both versions have age-app ropr iate wording and examples), and a parent co rroborating versio n, the C-SSAGA-P.
To be included in th is stu dy a family had to have at least 4 completed sem istructu red interviews; both biological parents had to have completed SSAGAs, each child had to have co mpleted a C-S SAGA, and a parent (most likely the biological mother) had to complete a C-SSAGA-P for each child . Research assistants who had extens ive training gave all interviews . Furthermore. all inte rviewers part icipated in monthly conference calls to review subject data and redu ce the likelihood of int erviewer d rift. Different research assistants int erviewed par ents and children , which minimized potential int erviewer bias du e to a priori knowledge of parent or child symptomato logy.
C hild ren in the sam ple were separated into groups based on the pr esen ce or absen ce of parental DSM-lll-R diagnoses of alco hol dependence (alcoholism) and/or ASPO. To more clearly define "alcoholism ," i.e., a DSM-1I1-Rdiagnosis of alcohol dependence, 10 families in which any parent had a DSM-Ill-R diagnosis of alcohol abuse were dropped from further analysis. Furthermore, becau se of small numbers, 3 children whose parents had ASPO but no alcohol diagnoses were also excluded from the analysis. T his resulted in the 3 parent type (PT) groups: 118 child ren from 67 fam ilies in the "no parental alcoholism or ASPO " (NPAA ) group, 266 child ren from 165 families in th e "parental alcoh olism only" (PAO ) group, and 79 child ren from 50 families in the "both parental alcoholism and ASPO " (BPAA)group . The relationsh ips of 2 different types of variables were examined across the 3 PT groups. The first consisted of the actual DSM-lll-R diagnoses of the children and the second consisted of family variables, which had the possihiliry of influencing these psychiatri c diagnoses.
The diagnoses examined in this study were the disruptive behavior disorders of AOHO, ODD, and CD; the internalizing disorders of OAD and separation anxiety disorder (SAD) ; and the substance abuse disorders of alcohol abuse and marijuana abuse. (Because of potential difficulties associated with the more episodic diagnosis of major depressive disorder in children, it was not included in this study.) These diagnoses were obtained in a mann er sim ilar to that of Bird er al. (1992 ) and Shaffer et a1. (1996 ) ; computer algorithm s were used to combine sym ptoms from both the child and parent versions of the C-SSAGA. though ident ical symptoms reported by both were counted only once.
Family variables were divided into 2 clusters. The first cluster, as shown in Table I , was based on the suggestion by Patterson er al. (1989) that dysfunctional parenting led to disruptive behavior in childhood. Twelve C-SSAGA questions were selected as indicators of OPS for inclusion in this cluster. Four C-SSAGA questions, as shown in Table I , were selected to form a second cluster based on some of the risk factors for child psychopathology proposed by Garmezy and Masten (1994) . These consisted of items pertaining to low family income, failure of parents to complete a high school education, and marital breakdown and were generally considered to be an indicator of family SES. A Cronbach a score was calculated on each of the clusters to determine whether the individual items within the clusters had sufficient internal consistency to allow the formation of a cluster sum scale score. Cronbach a scores of .70 for cluster 1 and .60 for cluster 2 indicated that sufficient internal consistency existed, and the scores for these 2 clusters were subsequently used in the statistical models below. Cluster 1 mean ± SO scores for the NPAA, PAO, and BPAA groups were 1.50 ± 1.8, 2.00 ± 2.1, and 1.80 ± 2.3, respectively. Similarly, cluster 2 mean ± SO scores were 0.14 ± 0.4, 0.80 ± 1.0, and 1.3 ± 1.2 for the respective PT groups.
Statistical Analyses
Because COGA families were collected from 6 different sites, it was possible that the families differed in a variery of ways (ethniciry, education, income, etc.), Unequal contribution of families or children from the different sites would than have the potential of significantly influencing the data. The distributions of families and children by site across the 3 different PT groups are shown in Table 2 . Preliminary comparisons indicated no significant differences in the distribution of families by site across the 3 different PT groups. However, the dis- Another potential complicating factor in analyzing the data was that on average, each family in the study contributed approximately 2 children to the sample. Generalized estimating equations (GEE) modeling was therefore performed to analyze the data because the data for each child had the potential of not being independent from those for other children in the study. The GEE model nested children within mothers and adjusted for the fact that data from children in the same family were correlated while examining the effects of independent variables-a child's gender, age (> 12 years of age), family rype (whether the children came from high-or low-risk COGA families), placement in PAO group, placement in BPAA group, cluster 1 score, and cluster 2 score---on the dependent variable of a given child psychiatric diagnosis. Additional independent variables, representing the effects of recruitment site and recruitment site by PT group interactions, were added to the model based on the uneven distribution of children across sites. The exchangeable working correlation matrix was calculated in all cases; exchangeable refers to having a value of 1 on the diagonal and identical off-diagonal elements corresponding to a number estimated by default in SAS (Proc GenMod). With binary data, the "Iogit link" function was used corresponding to logistic regression. Goodness of fit was assessed using the measures of scaled deviance and scaled Pearson X 2 provided by the procedure. In all cases the measures were less than I, suggesting a good fit of the model.
The GEE model revealed that of a total possible 35 recruitment site and 70 recruitment site by PT group interactions, only 2 significant recruitment site effects were noted (each .04 < P < .05). This occurrence was well below the expected rate of 5 in 100 based on a probabiliry value of .05. Therefore, the data were reanalyzed with site and site by PT group interactions eliminated from the GEE model.
RESULTS
Of the 167 families in the PAO group, a family with only an alcoholic father was the most common means of entry into this group (60.9%), followed by families who had 2 alcoholic parents (21.1 %) and families in which only the mother had alcoholism (18.0%). Of the 52 families in the BPM group, the distribution of alcoholism among the parents was similar: only alcoholic fathers (70.9%), 2 parents with alcoholism (24.0%), and only alcoholic mothers (5.1 %). The distribution pattern of parental ASPD in this group was also similar: having only an ASPD father (91.1 %),2 parents with ASPD (6.4%), and only an ASPD mother (2.5%).
As shown in Table 3 , the percentage of children with the disruptive diagnoses of ADHD and ODD increased with parental alcoholism and ASPD. The internalizing diagnoses of SAD and OAD showed a similar pattern across the 3 PT groups. Surprisingly, the diagnoses of alcohol abuse and marijuana abuse showed no pattern to increasing parental alcoholism or ASPD. Table 4 presents the odds ratios and significance levels for the variables in the GEE model by child psychiatric diagnosis. For the variable gender, an odds ratio greater than 1 indicated that the disorder was more common in males; for the variable age, an odds ratio greater than 1 indicated that the disorder was more common in children older than 12 years. An odds ratio greater than 1 for family type ind icated that the disorder was more common in children from high-risk COGA families. T he odds ratios for the variables PAO and BPAA indicated the change in relative risk based on whether a child was in 1 of these 2 PT group s in comparison to placement in the NPAA group . Male gende r significantly increased th e odds ratio for th e follo wing di agn oses: 3.20 times for AOHO (p < .001) , 3.32 time s for CO (p < .0 1), and 2.17 times for alcohol abuse (p < .05). Male gender seemed to be protective for th e d iagno sis of OAO, becau se th e risk for this diagnosis was decreased 0.41 times (p < .05 ). An age greater 12 years significantly increased the odds ratio for only 1 diagnosis: 2.24 times for a diagnosi s of CO (p < .05). The effect of age on th e d iagnoses of alcohol abuse or mar ijuan a abuse could not be computed because all children with th ese d iagnoses were older th an 12 years of age. Family type had no significant effect on any of the odds ratio s of the ch ild psychiatric diagnoses. In compari son with NPAA ch ild ren, PAO children had an in creased relati ve risk of 3. 80 times for AOHO (p < .01) ,6.57 times for CD (p < .001), and 7.79 times for OAO (p < .001). In comparison with NPAA children, BPAA children had a significant relative risk of 3.7 1 (p < .0 1) fo r onl y one d iagnos is: 000. H igh er clu ster 1 scores were associated with a significant relative risk for 3 d iagno ses: 1.37-fold for CO (p < .001), 1.5 5-fold for alcohol abuse (p < .001 ), and 1.44-fold for marijuana abuse (p < .00 1). H igher cluster 2 scores showed a relative risk of 1.45 times for CO (p < .05). Note: Generalized estimating equations modeling; PAO = parental alcoholism only; BPAA = both parental alcoholism and antisocial personality disorder: ADHD = attention-deficit hyperactivity disorder.
.t An odds ratio> I indicates that the disorder was more common in males.
/, An odds ratio> 1 indicates that the disorder was more common in children older than 12 years. . All children with alcohol abuse and marijuana abuse were older than 12 years.
d An odds ratio> I indicates that the disorder was more common in children from Collaborative Study on the Genetics of Alcoholism families.
, An odds ratio> 1 indicates that the disorder was more common in children from the listed parent type group than in children from the "neither alcohol nor antisocial personality disorder" parent type group.
IAn odds ratio> 1 indicates that the disorder was more common in children with higher cluster 1 scores. g An odds ratio> I indicates that the disorder was more common in children with higher cluster 2 scores.
'p < .05;" P < .01; .. , P < .001.
To determine whether cluster scores were directly related to each other or to either PT group, 2 additional GEE analyses were performed. These compared a cluster score, either 1 or 2, with placement in the PAO group, placement in the BPAA group, and the remaining cluster score. PT group placement did not affect the relative risk of cluster 1 scores, though higher cluster 2 scores were related to a lA-fold increase in the relative risk for higher cluster 1 scores (p < .002). PAO group membership and BPAA group membership increased the relative risk for higher cluster 2 scores 1.9 and 1.7 times, respectively (p < .004 for both). Higher cluster 1 scores increased the relative risk for higher cluster 2 scores 1.1 times (p < .002).
DISCUSSION
An indirect measure of the validity of the procedure for determining child psychiatric diagnoses in this study can be based on the similar age and gender relationships of the examined psychiatric disorders compared with other child psychiatry epidemiological studies: ADHD children in this study were more likely to be male (Szarrnari, 1992); children with a diagnosis of ODD were more likely to be younger boys whereas CD occurred in older males with more disruptive families (Bauermeister et al., 1994) ; and a diagnosis of SAD occurred more often in younger 690 girls who came from lower SES homes, while OAD was more common in older girls (Bell-Dolan and Brazeal, 1993) . Unfortunately, age and gender data for the specific diagnoses of alcohol or marijuana abuse were not available. However, comparisons of children in this study with those in studies offrequent users of these substances, a prerequisite for children who go on to develop a substance abuse diagnosis, were similar. Substance users were more likely to be adolescent males (johnston et al., 1995) and to have parents who were rejecting of their children (Farrell et al., 1995) .
The finding of increased psychopathology in the offspring of alcohol-dependent parents is not unique to this study (Hill and Hruska, 1992; Hill and Muka, 1996; Reich et al., 1993) , but the relationship of specific diagnoses to parents with only alcoholism and parents with both alcoholism and ASPD is. Specifically, children from families with only parent alcoholism had a significant relative risk for the diagnoses of ADHD, CD, particularly in boys, and OAD in girls. Surprisingly, BPAA children had a significant relative risk for only the single diagnosis of ODD though there was a suggestion for the diagnosis of marijuana abuse. A high cluster 1 score did not seem to be related to parental diagnoses of alcoholism or ASPD but did seem to be related to a diagnosis of CD. Unfortunately, the study did not allow direct determination of whether disturbed parenting style was more likely to lead to a diagnosis of CD or whether a diagnosis of CD was more likely to lead to disturbed parenting.
Unexpectedly, there were 2 "relationships" in this study that were nonsignificant: the relationship between a parental diagnosis of alcoholism and a childhood diagnosis of alcohol abuse, and between a parental diagnosis of ASPD and a childhood diagnosis of CD. The lack of a significant relationship for both of these may be due to the relatively young age of the children in this study. Overall, the average age of 12.1 ± 3.3 years for the children in the study who had an alcoholic parentts) was significantly younger than the averageage of 14.2 ± 3.0 years for the children whose parents did not have this diagnosis (T= 6.31, df= 223.3,p < .0001) . Both of these ages were well below the late-adolescent to early-adulthood years more commonly associated with the onset of alcohol abuse or dependence (Goodwin, 1985) ; (Schuckit, 1982) . Additional support for this hypothesis was the finding that the diagnosis of alcohol abuse was given only to older children in this study; the average age of the 29 children with this diagnosis was 16.6 ± 1.0 years. Therefore, it is possible that as the children with alcoholic parents grow older they will themselves develop increasing problems with alcoholism. Similarly, the average age of the 79 children with an ASPD parentis) was 12.2 ± 3.2 years, which was somewhat young for a diagnosis of CD. Combining the number of children with ODD (the possible child precursor of adolescent CD) with the number of children with CD produced a rate of 27.8% of the children with an ASPD parentfs) (BPAA children) versus 14.4% in NPAA and 20.7% in PAO children. These rates were in the direction that suggested a relationship to parental ASPD.
A strength of this study is that it has improved upon some of the methodological difficulties found in early studies. Families were not selected on the basis of direct parental involvement in alcohol treatment programs or on the basis of children being followed in psychiatry clinics; the study is therefore more representative of alcohol-dependent parents and families in the general population. Appropriate statistical methods were used to allow the inclusion of multiple siblings from a given family so that appropriate inferences could be made on the contribution of familial data, in addition to that of parental diagnoses of alcoholism and ASPD, to child psychopathology. Finally, the sample size was larger than in previous studies and increased the statistical power of the analyses.
However, limitations exist for this study. First, although there were minimal site differences in the rates of 2 diagnoses, recruitment site differences in rates of psychopathology have been reported in other multisite studies such as the Epidemiologic Catchment Area and the Depression Collaborative studies (Coryell et al., 1981; Weissman et al., 1988) . The minimal differences in rates in the current study were felt to be due to chance and not to procedural differences because of standardized instruments and interviewer training. Second, all comorbid parental diagnoses were not considered. This was an intentional decision because differentiation of children based on multiple combinations of parental diagnosis would greatly decrease the number of children in each PT group, thus reducing statistical power. Third, the study design did not allow examination of actual genetic transmission of specific DSM-III-R diagnoses among the COAs. Therefore, findings can be interpreted as only familial in nature, neither purely genetic nor environmental. Finally, although an attempt was made to account for the factors of DPS and family SES, the literature in this area is still incomplete and the effect of additional individual items or clusters of symptoms is unknown.
Clinical Implications
Children from families with an alcohol-dependent parent (or parents) were at increased risk for several psychiatric diagnoses includingADHD, CD, and OAD. BPAA children were at increased risk for the single diagnosis of ODD, though it is likely they were at increased risk for the spectrum of child/adolescent equivalents of ASPD, i.e., ODD in children and CD in adolescents. The risk for alcohol abuse was not greater in the offspring of these parents, although this likely was the result of the relatively young age of the examined offspring. Familial and SES characteristics had an additive effect to parental diagnoses on the risk of some childhood diagnoses but overall contributed less to this risk than did parental diagnoses.
The observed increased risk for the offspring of alcoholdependent and ASPD parents developing a child psychiatric disorder was familial in nature and included the potential of genetic predisposition as well as the possibility of other environmental interactions that were not measured by this study. This finding may lead to the hypothesis that the etiology of the child psychiatric diagnoses discussed above may be different from that of those occurring in children whose parents do not have alcohol dependence or ASPD or in parents who have the same psychiatric diagno-sis as their offspring (e.g., a parent has a diagnosis of ADHD and his or her child has the same diagnosis).
T he study raises several treatm ent issues: Will th e successful treatment of parental alcoho lism lower the risk (or recurrent risk) of a psychiatri c disorder in th e offspring? Will the successful treatment of a ch ild with a psychiatr ic disorder who has a parenrts) with alcoholism lower that child's risk of develop ing alcoholism as he/ she approaches the typ ical age of risk? Is the successful treatment of a child with a psychiatri c disorder who has parent s with alcoholism similar to the treatment of a child with a psychiatric disorder whose parents do not have alcoholism?The ongoing COGA study has the potential to provide the opportunity to periodically reexamine the child ren over time and, in a naturalistic way, to determine the outcome of several of these questions.
